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As Hong Kong trades gold 24 hours a day, many
profitable arbitrage opportunities may arise. Therefore,
arbitrage operations in Hong Kong can be very active. The
three major types of arbitrage operations involve the CGSE
(local tael) gold market against loco London gold, loco
London gold against COMEX gold futures, and arbitrage in
physical gold. These activities are conducted by most of
the bullion houses in Hong Kong.
This report finds that gold prices in different
markets tend to move together in a highly related fashion.
Therefore, the frequency of significant price
differentials between different markets is not very high.
This may be due to the short duration of holding an
arbitrage position. Hence, once there is differential, it
will be quickly corrected by the actions of the
arbitrageurs.
Although the loco London market has become more and
more popular, the local market will remain attractive to
investors due to its special specifications. Coupled with
the recent issues of gold-linked debt instruments, the
activities of the local market will be enhanced as some
investors will use CGSE gold to hedge against their debt
instruments. Therefore, Hong Kong market as a whole is
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Hong Kong has long been one of the major gold trading
center in the world. As a matter of fact, local gold
dealing houses have internationalized their operations and
perspectives through channels such as collaboration with
major international brokers. The former Sun Hung Kai-
Merrill Lynch and the present Wardley- Thompson are
examples of this kind. These commission houses have
expanded their scope of trading from dealing not only in
Chinese Gold and Silver Exchange (CGSE) and loco London
gold but also in New York COMEX gold. With the help of
sophisticated communication equipment, bullion dealers are
able to make markets in gold 24 hours a day.
Investors, both institutional and individual alike,
are faced with a trading environment that consists of
different trading mechanics. The markets for CGSE gold,
loco London gold and the COMEX gold are different in terms
of denomination, specification and structure. Today, an
investor trades in gold has to know not only the
similarities and differences of these markets over
different time zones, but also the interrelationships.
among them.
2At first glance, the differences in specifications
among various markets can be converted through simple
arithmetic calculations. However, this is not fully
adequate. The gold price in US Dollar equivalent per troy
ounce is not equal to the gold price in the loco London
gold market. This is also true between COMEX gold and loco
London gold. The loco London gold price is not equal to
the COMEX gold price minus the interest component
involved.
The institutional differences which account for
price differentials offer profitable arbitrage
opportunities. These arbitrage opportunities supplement
dealers' earnings in addition to their conventional
dealing profit through bid and offer spreads. These
arbitrage activities can affect the respective price
movements in markets trading parallel to each other, such
as the CGSE gold and loco London gold in the Hong Kong
time zone.
For example, the recent pressure on the Hong Kong
Government to change the Hong Kong dollar peg can
illustrate the impact of one type of these arbitrage
activities on the price differential between CGSE gold
and the loco London gold. When people expect the Hong
Kong Dollar to appreciate or repeg, bullion dealers will
tend to buy loco London gold and sell CGSE gold. The
rationale behind this type of operation is to short US.
Dollar as it is expected to fall in value. Going long in
3
loco London gold is, in effect, shorting US Dollar. On the
other hand, in order to cover the exposure in loco London
gold, dealers can sell CGSE gold. Therefore, in terms of
risk incurred by exposure in gold, the position is
squared. However, in terms of currency risk, dealers are
still exposed to the foreign exchange movement between US
Dollar and Hong Kong dollar. The consequence was a
consistent pressure to sell CGSE gold and to buy loco
London gold which resulted in a widening of the price
differential between the two types of gold.
In additional to this type of operation, bullion
dealers continuously look for arbitrage opportunities in
other areas such as price and interest differential across
markets. These arbitrage activities will in turn
inevitably affect the price movements of gold. Investors
without a proper understanding of the mechanics of these
arbitrage operations may be led to make distorted
investment decisions based on simple observations on price
movements.
Furthermore, the increasing number of channels and
instruments relating to gold have increased choices which
affects investment decisions. Therefore, the purpose of
this paper is to investigate arbitrage activities in the
gold market in general and, especially, the impact of
these arbitrage activities on the movement of prices of
gold. In addition, the report will also focus on the
arbitrage opportunities available among various gold.
markets. This question is examined by studying the
4
effectiveness of hedging among different gold markets.
Objectives of the Study
This paper will outline the trading mechanics of
world gold markets with special reference to the Hong Kong
gold market. The markets discussed include CGSE, loco
London gold and New York COMEX gold futures. The
developments in respective market structure and relating
gold investment vehicles will also be reviewed.
Furthermore, the major emphasis will be placed on the
interrelationships among different markets and the impact
of arbitrage on price movements of gold.
This paper serves as a preliminary study in the
trading operations of arbitrage activities in the gold
market so as to provide a reference to investors
interested in investing in gold. Another reason for
compiling this report is that the material relating to
these arbitrage operations has not previously been
organized in one place. This may due to the oral tradition
of bullion market practitioners.
Methodology of the Study
As this research focuses on the operational side of
the Hong Kong Gold Market, extensively descriptive
information is needed. This material was collected from
both secondary and primary sources. In order to achieve
5
the objectives of tnis researcn, proper compilation oi
this information obtained is needed. Also, investigation
into-arbitrage opportunities required data analysis, the




In order to understand the market thoroughly,
intensive literature review is needed. Therefore, a
library search has been conducted and relevant materials
about the overall gold market structure, the relationship
between the Hong Kong gold market and other major world
gold trading centres and the general trading practices in
Hong Kong and other major markets have been obtained.
However, there is not much material concerning the
trading practices and information about how dealers take
advantages of price differentials in different markets is
rare. Therefore, additional information was obtained
from bullion companies, the CGSE and the Hong Kong Futures
Exchange. The investment pamphlets and brochures so
obtained have provided some information on the actual
trading practices and have given a clearer understanding
of the market as a whole.
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Primary data sources
As the operational side of the market is hardly ever
reviewed in secondary sources, in-depth personal
interviews were arranged with the bullion dealers of large
companies so as to gather the necessary primary data
concerning the actual trading practices in Hong Kong and
price series for later analysis. To facilitate the
interviews, a written questionnaire was prepared (Appendix
I) so that the interviewees answered according to the
question list. As we believe that general trading
practices are quite uniform, no technical sampling of
interviewees was employed. The interviewees were merely
selected according to the size of their operation and the
interest that they represented. Therefore, two local, one
British, one Switzerland and one U.S. bullion houses were
selected. In addition, one large bank was also included
The interview list is as follows:
Local: Wardley-Thomson Ltd., Po Sang Bank
British: Derby Metals
Switzerland: Union Bank of Switzerland
U.S.: Morgan Guaranty Trust Ltd.
Bank: Citicorp
Compilation of information
The information obtained from primary and secondary
data were summarized and the most often practised
operations were compiled into this report.
7Data Analysis
Since one of the purposes of this analysis is to find
out whether there are arbitrage opportunities between
different markets, calculation of hedging ratios and
correlations between the gold prices in different markets
are needed. If the correlation and the hedging ratios are
high, arbitrage opportunities will be limited as prices
tend to move together making the differential
insignificant or too small to conduct a profitable
arbitrage.
8CHAPTER II
HONG KONG AS AN INTERNATIONAL GOLD TRADING CENTRE
History of gold trading in Hong Kong
Trading of gold in Hong Kong can be traced-back to
the time when the colony served as an entrepot. There
were no restrictions on the possession of gold from that
time until the outbreak of the World War II. Over that
period, there were also no restrictions on the movement of
gold into and out of Hong Kong. Therefore, this
environment was absolutely free from government
intervention and encouraged gold trading substantially.
However, this situation changed in 1939 when the
British declared war on Germany. As a British colony,
Hong Kong was obliged to exercise control over foreign
exchange and. all other monetary resources including gold.
As a result, gold trading became highly. speculative and
the Hong Kong Government passed legislation which
restricted the trading, holding, and import and export of
gold with fineness 0.95 or above. However, trading of
industrial gold was not one of the restricted categories
as its fineness was below 0.95.
In 1974 the controls on the import and export of gold
9
were lifted and trading in Hong Kong was brisk. The city's
status as the South East Asia's major gold trading centre
was further enhanced. Physical gold was imported mainly
from Switzerland, U.K. and Australia into Hong Kong and
some was reexported to countries in South East Asia and
the Pacific region.
Hong Kong's position in the international gold market
Hong Kong is one of the largest gold trading centres
in the world, ranking after New York and London. These
three markets together constitute a market network that
spans three continents of the globe. The reasons for the
success of Hong Kong as an international gold trading
centre are numerous and include:
a) Hong Kong has been relatively political stable in
comparison with other Asian Pacific countries.
Although it was affected by the 1997 problem,
political stability was restored after the signing of
the Sino-British Joint Declaration.
b) Hong Kong has excellent transport and
telecommunication facilities which enable investors
to communicate with countries all over the world
around the clock. This is very important as trading
is carried out virtually continuously 24 hours a day
at different parts of the world. Sophisticated
telecommunications enable investors to obtain current
information about the price movements and other
10
factors in the global market.
c) There is no control on foreign exchange. Therefore,
investors can take full advantage of any gold price
differentials in different markets.
d) The local banking and financial system is sound and
well managed. Although there have been several banks
collapsed in recent years, the overall banking and
financial system is healthy and well managed as a
whole compared to those of many other countries.
e) The taxation system in Hong Kong is attractive to
foreign investors. The tax rate is low in comparison
with many other countries. Also, the taxation
structure is simple and is easily understood.
Moreover, the most attractive area is that capital
gains in Hong Kong are not subject to tax which
definitely enhances foreign investors' interest in
the Hong Kong gold market.
f) Hong Kong's position in the global time zone is
another reason for its success as a major financial
center. Other the major gold markets are closed
between 2:30 am and 3:00 pm Hong Kong Time,. Should
any significant news break during this period,
international traders and investors may trade gold
contracts in Hong Kong either to take advantage of
the news by opening a new position or to offset
positions they have elsewhere. Hong Kong thus
naturally becomes an ideal place for hedging and.
arbitrage activities for international bullion
11
traders.
The importance of Hong Kong as an international goldg)
trading center is further enhanced by the existence
of a pool of well educated personnel in the colony.
These high standard bullion traders and professionals
serve as another intriguing factor for the trading
efficiency in the Hong Kong gold market.
The Chinese have long had a great interest in theh)
lure of gold. In addition, people in Hong Kong have
special speculative interest in gold. Gold investors
do not simply hoard gold for its own sake, but to act
readily to take advantage of the ups and downs of the
market. The existence of the speculative crowd
increases the overall trading activities in the
market.
The presence of most international bullion tradingi
institutions with well established worldwide networks
has improved the sophistication of the Hong Kong gold
market in relation to other major centres in the
world. These financial institutions also provide a
much wider interest in the local gold market and
serve to add liquidity to gold trading.
Factors contributing to the success of Hong Kong in
the international gold markets are numerous. However, in
order to maintain its *position, Hong Kong must be able to
compete successfully with neighbour countries, especially.
Japan, Singapore and Australia. All of them are located
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in advantageous and important time zones and have their
respective competitive strengths.
Factors affecting gold price
Before going into the details of the actual market
structure and the operation of arbitrage activities, a
general understanding of the factors that affect gold
prices is required so that arbitrage opportunities can be
understood and more accurately identified. In this
section, the more important attributes are discussed.
Political factors: political uncertainties tend toa
increase the price of gold. News of war,
assassination of political leaders and political
upheaval can greatly influence the price of gold.
Oil price: after the paper gold system was initiatedb)
in 1973, a non-stated regulatory rule was
established. The rule is that the price of one ounce
of gold should be roughly equivalent to that of 15
barrels.of crude oil. Therefore, a fall in oil prices
may trigger a similar movement in the gold price.
Cost of hoarding: as the interest rate decreases,C)
investors are encouraged to invest and the demand for
gold will then increase. Such an increase in demand
will then push up the gold price.
d) Economic factors: it is believed that gold is a good
hedge against inflation. Therefore, as the
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expect rate of inflation rises, the gold price will
increase as many people use gold to hedge against
inflation. However, if there is an expectation for
recession, people tend to sell gold and prefer to
hold cash. Other major economic factors that have
heavily affected the recent movement in the gold
price include the GNP, trade deficit and budget
deficit in the United States.
Quantity produced in major gold producing countries:e)
this will determine the supply side of the market.
Currently, the cost of producing gold is only around
U.S.$ 200 per ounce. This factor is only of minimal
effect in the short run.
U.S. dollar: since international gold prices aref)
dominated in U.S. dollars, therefore, as the U.S.
dollar appreciates the gold price will generally
fall. However, occasionally the price of gold and
U.S. Dollar move in the same direction. This happens
when there is an outbreak of war or a similar event.
People try to purchase gold as it is accepted all
over the world. In addition, people try. to shift
their investment into the United States, a country
which believed to be the safest in the world.
Technical factors: if the technical picture of theg)
gold price favours the downside of the market
without major fundamental factors prevailing in the
market, the herd instinct of investors may push the.
price of gold lower. This is like self fulfilling
14
prophecy which lead investors believe the price of
gold will go down.
Market Structure
As an international gold trading centre, Hong Kong
provides 24-hour trading which allows international
investors to be fully informed about the price changes in
various markets. There is a growing trend for financial
institutions in Hong Kong to provide night trading
services to clients. Those bullion houses without overseas
offices such as Sun Hung Kai and Wardley make markets in
gold around the clock. Price quotations are available even
after the close of COMEX in New York. Other international
brokers such as Shearson also have a night desk to better
serve their clients in Hong Kong. These night services
are set up mainly from a marketing point of view even
though investors can call up bullion houses overseas with
relative ease through modern communication equipment.
Therefore, one way or the other, investors in Hong Kong
are well informed about market actions and are able to
carry out appropriate investment actions.
Several gold markets with different modes of
operation coexist in Hong Kong. The bulk of gold traded
these days is in spot markets such as Hong Kong and loco
London. Until the early 70's, the most important buyers
of gold were the central banks and it was their policy to..
pay in cash. Moreover, they were successful in keeping
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the price of gold stable so that neither dealers nor
hedgers had any incentive to engage in forward trading for
purposes of hedging or speculation. However, since the
abandonment of the official gold price, a growing market
in deferred settlement on spot gold trading and gradually
futures and options have developed to serve as hedging
instruments in the bullion sector.
Since Hong Kong trades gold 24 hours a day, a
discussion of the market structure in bullion requires a
discussion of the major markets located in the different
time zones of the world. Hong Kong will be taken as the
starting point in our discussion and other major centres
will then be discussed one by one.
Hong Kong Gold Market
As mentioned above, several gold markets with
different modes of operation coexist in Hong Kong. On the
wholesale side, there are the Hong Kong Chinese Gold and
Silver Exchange Society (CGSE), the loco London gold
market and the Hong Kong Futures Exchange. Banks and
jewellery shops are mainly responsible for retail trading.
As most of the Hong Kong trading is in physical bullion,
the physical gold market will be discussed first which
includes both the retail and major wholesale markets.
Gold bars and gold coins
Investors can participate in the physical gold
16
trading in a number of ways in Hong Kong. The most common
one is the trading of gold bars with fineness 0.99 which
accounts for over 90% of the physical gold dealing in
local market. The dominant market-makers are the banks,
mainly Po Sang Bank, Hang Seng Bank and Hong Kong Bank.
In addition to the standard gold bar of fineness
0.99, gold coins such as the Krugerrand and the Maple
Leaf are also important in the Hong Kong bullion sector.
However, recently jewellers and industrial users have
increased the importation of kilobars of fineness 0.95
directly from Switzerland which decreases their demand for
physical gold from the CGSE. This change has had a direct
impact on the fixing of the gold interest in the CGSE
which in turn affects arbitrage decisions and will be
discussed later.
The Chinese Gold Silver Exchange Society
General Introduction
This Society was founded in 1910 and is responsible
for a great bulk of the gold trading business in Hong
Kong. At present, the Society operates in a 16-storey
building on Mercer Street, Hong Kong. Due to the size
limitation of the trading floor and in order to have
efficient control over its members, the Society has ceased
to admit any more new members. Therefore, those who are
interested in joining the Society can only do so by
acquiring existing members' companies. The present
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membership is fixed at a number of 193 who are exclusively
local bankers and dealers. Foreign interests are excluded.
The 193 members are divided into two types: those
allowed to smelt gold and those not allowed. The former
group is often called the Bullion Group and consists of
33 members. They are permitted to refine and smelt
standard gold bar of 0.99 fineness and weight of 5 taels.
The gold bars have to be assayed by the Society and the
purity is guaranteed by the official stamp of the Society.
Only bars bearing the stamp are accepted at the market
price by any of the 193 members.
Trading Practices
The weekday trading hours of the Society are divided
into two sessions: the morning session from 9:30am to
12:30pm and the afternoon session from 2:30pm to 4:30pm.
There is also a Saturday session is from 9:30am to 12:00
noon. Dealings in the Society are restricted to the
members, all of whom are Chinese, and are conducted by
open outcry in Cantonese with prices quoted in Hong Kong
dollars per tael of 0.99 fineness. As gold is traded in
taels as opposed to ounces used in other international
markets, the Society is sometimes referred as the local
tael market.
In principle, settlement of all transactions in the
trading hall have to be effected within one day.
Therefore, it is a spot market. However, open positions
can be carried forward for one day at a time for as long
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as one wishes. Therefore, in effect, it is an undated
futures market. Although one can carry forward open
positions indefinitely, one is subjected to -the
constraints of the carried over charges system whereby
interest is to be paid by the sellers who defers delivery
or buyers who defer taking delivery. The amount of payment
is determined in the daily interest fixing session
(which will be discussed in a later chapter). With regard
to the trading volume, there is no official figure. But,
according to one estimate, a turnover of HK$ 1,400 million
in a single day is not unusual and a turnover of a million
taels a day is also quite common. However, few of the
positions taken actually result in physical delivery.
There may be occasions when price fluctuations are
very large and the Society will then suspend trading.
This happens when there is a price difference of $750 per
tael between the current fixing price and the previous
day's afternoon fixing price. If trading is suspended,
all outstanding contracts will then be settled at the
latest fixing. price and all open positions are then forced
to close. In this way, the maximum loss is limited to
HK$ 750 per tael.
Specifications
The unit of transaction is 100 taels and the purity
of gold is 0.99. Usually the gold is minted to gold bars
of 5 taels each by the Bullion Group according to special
19
rules.
The amount of margin deposit required from clients
varies in line with the amount of margin required from
members by the CGSE. When price fluctuations are great,
the Society will demand a larger margin from members to
safeguard against the risk of default.
Hong Kong Futures Exchange_ the Gold Futures Market
General Introduction
The Hong Kong Futures Exchange which was reorganized
and renamed in 1985 is, in fact, the former Hong Kong
Commodity Exchange Limited which was officially opened in
May 9, 1977. After years of study and debate in the
Legislative Council, the Commodities Trading ordinance was
finally passed in 1976. At that time, there were only
futures contracts for cotton, sugar and soyabeans. Gold
futures trading started in August 1980. At present, the
activities in the future market have been relatively quiet
and play a less important role in local gold trading.
Average daily turnover is much lower than originally
expected.
Trading Practices
The early gold futures contracts required delivery to
an approved vault in London. However, this created much
inconvenience. In order to stimulate more local trading,
delivery at the vault of the Wing Hang Bank Ltd. was
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permitted starting on May 1, 1981.
Gold trading in the Hong Kong Futures Exchange is a
dated futures market and contracts are on monthly basis.
Trading is conducted for deliveries in the months of
February, April, June, August, October and December,
falling within a period of two years and one month
beginning with the current month.
There is rule for suspension of trading similar to
that in the local tael market. If the price has moved by
U.S.$40 per ounce above or below the settlement price
established on the preceding market day, the market is
required to close for 30 minutes. It will then reopen
with a special call. After that, trading proceeds without
price limits until the close of the trading day.
Nevertheless, the U.S.$40 limit does not apply to prices
for the current delivery month.
Specifications
Gold contracts in this market are similar to those of
the New York market which will be discussed in detail
later. Dealings are conducted in lots of 100 ounceE
quoted in U.S. dollars per ounce of 0.995 fine gold foz
delivery in Hong Kong. The gold bars delivered can weigl
100 ounces, 50 ounces or one kilo. In addition, therE
must be a seal of approval by authorized melters an(
assayers whose marks are acceptable as assurance of the
weight and purity of gold bars.
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Present status
Although gold futures have traded for nearly six
years, the trading volume has been persistently low.
Possible reasons for its failure may be:
a) Although the risk of fluctuation in exchange rates
may be small as the prices are quoted in U.S.
dollars, Hong Kong investors may find it somewhat
inconvenient to deal in U.S. dollars rather than Hong
Kong dollars.
b) As a matter of Chinese practice, gold is weighed in
taels rather than in ounces. Even today, the gold
quantity in gold jewellery is measured in taels.
Therefore, this difference in specification also
reduces the investors' interest. They may prefer to
deal in the CGSE where quotations are in taels.
c) Although the futures exchange has been established
for a number of years, many people, especially the
small investors, are still not very familiar with its
practices.
d) Compared with the CGSE, the Hong Kong Futures
Exchange is very young and therefore, support from
local investors is lacking.
Due to the above reasons, the trading volume in the
gold futures market is so small that it is almost
negligible in comparison with the trading in the COMEX,
the gold futures market in New York.
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Loco London market
Loco refers to the location for delivery and,
therefore, loco London means gold to be delivered in
London. In this sense, the loco London market can also be
considered as a physical gold market. However, in
practice, a large amount of gold traded in this market is
conducted on a deferred basis which does not involve
physical delivery.
Background of the market
As mentioned earlier, after the lifting of controls
on the physical import and export of gold in 1974, Hong
Kong immediately became one of the most important trading
centres for international gold. At that time, the Hong
Kong gold price was persistently at a discount to its
London counterpart. This provided a very good opportunity
for arbitrage activities undertaken by gold investors
operating on multinational scale. Because of the favorable
situation, the Hong Kong loco London gold market was set
up in 1975. However, the market was not very active at
that time and it only provided local investors a second
market for their arbitrage activities as most investors
were still concentrating on the local tael market. In
1979-80, when the gold market was extraordinarily active,
local investors began-to make deals in the loco London
market. In addition, the popularization of deferred..
trading also helped to attract more investment houses to
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participate in the loco London market.
Introduction
The loco London gold market in fact parallels the
local tael market and is also a spot market. Deals done
have to be settled two business days after the trade.
Delivery of gold is made in London while payment of U.S.
Dollars is generally made in New York. However, delivery
can be deferred. In the case of deferred settlement,
buyers will have to pay interest to sellers and the
interest rates are based on the Eurodollar call deposit
rate or Libor. Therefore, the loco London market is in
effect both a spot and a deferred market. Trading in the
loco London market is very active. The estimated daily
turnover ranges from 500,000 to 1,000,000 ounces.
Trading Practices
Loco London gold is traded continuously round-the-
world, round-the-clock, and market-makers in bullion are
located in almost every major financial centre. Bullion
traders typically deal on a principal-to-principal basis
and the trading in physical gold or bullion is very
similar to currency and money market dealing that is,
there is no fixed trading floor. The dominant market
participants are institutions such as banks, central
banks, and bullion brokers and dealers. Smaller
participants are also able to access the loco London
24
physical gold market with relative ease, but this is
usually achieved at a relatively higher cost and they may
rely merely on one or two dealers who control price
quotations. The bid and offer prices may be relatively
low or high respectively compared to those of the market.
The small participants thus suffer a loss or have to pay
high cost for access.
The trading session for loco London gold is longer
than the local tael market. In fact, the session spans 24
hours. As the loco London gold market does not have
any fixed trading floor for the buyers and sellers to
meet, deals are made by telephone and telex similar to the
foreign exchange market and the dealers directly make two-
way quotations to customers. As the dealers do not act as
the customers' agents, they do not charge any commissions
on the transactions done. Their profits are mainly derived
from the spread between bid and offer price quotations and
the assumption of the risk involved in taking positions.
Loco London prices are quoted during Hong Kong
trading hours. However, when the local tael gold market
is closed, current gold prices in Europe are checked by
telex and clients are kept up-to-date with price changes
in the market. In contrast to the local tael market, there
is no rule whereby trading can be suspended to limit the




The standard for gold traded is different from that
of the local tael market and is of 100 fineness. Physical
delivery must be gold of 995 fineness or above. The
standard trading lots between bullion dealers are 2,000
ounces and its multiples. Trading with ordinary customers
can be as small as 100 ounces. All prices are quoted in
U.S. dollars and delivery is effected at approved vaults
in London.
Price Fixing
The price is fixed both in the morning and afternoon
in London which refers the AM fixing and PM fixing
respectively. The AM fixing takes place at 10:30 am
(5:30pm Hong Kong time) and the PM fixing at 3:00pm. The
essence of the fixing is that one price is found which
satisfies a large number of sellers in one many sided
transaction. It is in fact a matching exercise.
Price fixing is handled by five member firms of the
London gold market: Mocatta and Goldsmid Sharps Pixley
and Company N.M. Rothchild and Sons Mase Westpac and
Samuel Montague and Company. The procedure at each fixing
is as follows:
One representative of each of the five member firms
meet at the offices of N.M. Rothchild. Each is in direct
communication with his own trading room. At the opening
price, each member declares his intention, that is, either
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a buyer or seller, or no interest at all. If there is
only one tendency, such as all buyers or all sellers,
another price is tried. This process continues until a
price level is found at which there are both willing
buyers and sellers. At the same time, each firm adds up
all the buying and selling deals around the world and the
quantity figures are then disclosed. If the amount
offered does not equal to the amount demanded other prices
are tried until the buying and selling match up and the
official fixing will then be announced.
The time necessary for a fixing may vary from a few
minutes to a hour. In fact, price can be manipulated by
investors at the fixing time. Investors who expect a
rise or drop in the gold price can either buy or sell
gold, respectively, during the fixing and thus create an
imbalance of buying and selling. The fixing price will
therefore tend to shift toward the level they expected.
According to London Gold Market Rules, no commission
is paid by sellers at fixings. Buyers are charged a
commission of 30 U.S. cents per ounce. However, most
clients here enjoy concessionary rates for deals done at
the fixings.
Arbitrage
Arbitrage activities can be done to take advantage of
the different prices and spreads in the loco London gold
market and the local tael market. These activities are
discussed in detail in a later chapter of this report.
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New York Commodity Exchange (COMEX
Brief History
After the lifting of the longstanding ban on gold
ownership by U.S. citizens in January 1975, large scale
gold trading got underway again in the U.S.. Unlike
people in Europe and Asia, the Americans were at first not
used to the idea of investing in physical bullion.
Moreover, by legislation and regulation, they are not
allowed to trade on an deferred spot account. Therefore,
gold futures, which give them higher gearing than trading
spot on a full settlement basis, were attractive. This
triggered the setting up of the New York Commodities
Exchange in 1975.
Current Status
COMEX is the world's largest gold trading centre
today. The daily trading volume can be as great as 30,000
to 50,000 contracts. Together with the International
Monetary Market (I.M.M.) in Chicago, COMEX accounts for
over 95% of U.S. turnover. The status of the U.S. futures
exchanges have risen considerably in recent years. Today
buyers and sellers from all over the world participate in
their operations and price movements on these exchanges
often set the tone for markets elsewhere. This reflects
their importance in the world's cold tradina.
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Trading practices
COMEX does not function primarily as a location for
the storage and delivery of bullion. It is specialized
futures market in which members buy and sell contracts and
make their profit or loss from the movement in prices.
The Exchange members themselves operate on a
commission basis and act as brokers for clients and, in
theory, do not assume position for themselves. Commissions
are charged on turnover by weight rather than value. In
this way, the Exchanges' influence on the direction of
price movement is neutral. Customers can submit orders
only through a broker. Despite the fact that buyers and
sellers are drawn from all over the world, transactions
can only be made on exchanges' premises and within the
official hours of trading. This may be one of its
limitations.
COMEX opens at 10:00pm Hong Kong time and closes at
3:30 am the next day. Prices are quoted in U.S. dollars
per ounce and changes in multiples of 10 U.S. cents per
ounce. Trading is conducted for deliveries in the months
of February, April, June, August, October and December.
The daily price fluctuation is limited to U.S.$25. If the
price exceeds the settlement price on the preceding day by
U.S.$25, trading will be suspended and the price is
limited to that maximum which is called limit up.
Trading is then limited to the current delivery month
only. If limit up occurs again on the following day,
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the maximum price move is increased by 50%, that is,
increased to U.S.$37.5, for the third trading day.
Settlement is made on the first day of the delivery
month. Sellers have to deliver gold to the approved vault
and to wait for taking by the buyers. If sellers cannot
deliver or buyers cannot take delivery on time, they have
options either to extend the expired contract or to buy or
sell another futures contract to offset their position
before the contract expires at the end of the month.
However, only exceptionally do futures contracts result
in physical delivery.
Because the trading specifications are the same as in
the loco London market, investors may be able to take
advantage of any price differences and profit from special
trading strategies and exchange for physical gold.
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CHAPTER III
ARBITRAGE OPERATIONS IN VARIOUS MARKETS
Basic Concepts
Before going into the details of arbitrage operations
in the Hong Kong gold market, certain terminology and
mathematical conversions will be introduced to facilitate
later discussion.
Definition of Arbitrage
Arbitrage operations refer riskless
transactions performed by a bullion trader who
simultaneously buys and sells the same commodity in
different markets to profit from the price differences.
The operations are designed to take advantage of the
temporary discrepancies that occur in price relations
between markets. These discrepancies do occur, although
not frequently. They arise because of the occasional
supply and demand imbalances or time lags- in responses
among different financial markets. These price
discrepancies disappear quickly and prices move back to
their normal relationships among markets as discerning
traders will quickly recognize and identify such
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disequilibria and act accordingly.
In Hong Kong there are a number of arbitrage
operations conducted in gold markets. These operations
are usually conducted among the Hong Kong gold, the loco
London gold and the COMEX gold futures. This report
focuses on these arbitrage activities.
Conversion between CGSE gold
and loco London gold
As defined above, arbitrage involves simultaneous
buying and selling of the same commodity in different
markets. Therefore, the denomination and specifications
of the commodity must be the same so that price
comparisons can be easily made. However, those of CGSE
gold are quite different from those of other major
markets. Hence, CGSE gold prices have to be converted
into the denomination and specifications that are widely
used. The specifications and denominations of CGSE gold
and loco London gold are summarized as follows and the
conversion is then worked out.
Table I.
CONVERSION BETWEEN CGSE GOLD AND LOCO LONDON GOLD
Unit of trade CurrencyPurity of gold
100% ounce US$loco London gold
- - - - - - - - - - - - - - - - - -
99% tael HK$CGSE gold
- - - - - - - - - - - - -
32
As 1 tael= 1.20337 troy ounces
= 1* 99%* 1.20337Hence, 1 tael 99% fineness CGSE gold
1.191336 troy ounce
of loco London gold
Therefore,
CGSE gold equivalent in US$= CGSE gold price/ T.T./ 1.191
where T.T. is the HK$/ US$ exchange rate.
For example:
Given CGSE gold price= $4310 and T.T.= 7.8000
Equivalent in US$_ $4310/ 7.8000/ 1.1913
US$ 463.83
Premium and discount between
CGSE gold and loco London gold
Premium or discount refers to the difference between
the loco London gold price and the U.S.$ equivalent of
the H.K. gold price. A premium exists if the U.S.$
equivalent of the CGSE gold price is higher than the loco
London gold price while the opposite represents a
discount. Arbitrage opportunities arise due to these
premiums or discounts as traders can take advantage of
these price differences.
A number of reasons can lend to premium or discount
in CGSE gold. However, the major factor is the supply and
demand for physical gold. Since Hong Kong does not
produce gold, there tends to a shortage of physical gold
in Hong Kong. Demand for physical gold has to be satisfied
by import. Therefore, the price of gold in Hong Kong
tends to be at a premium to cover the cost of
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transportation. Moreover, the general public in Hong Kong
tends to invest in and hoard gold ornaments. Hence,
Hong Kong is typically referred as a buyer's market in
physical gold. When gold price decline, there is a
ready buying demand in Hong Kong which results in a
premium. When gold price soars, the general public in
Hong Kong also readily sell gold which will then result
in a discount.
On the other hand, Hong Kong's neighboring country,
the People's Republic of China, is a gold producer. When
the country is in need. of cash, it may sell some of its
gold reserves. Due. to its proximity to Hong Kong, the
transportation cost is low and the shipment time is short.
Therefore, the influx of the China physical gold may
result in excess supply over demand lending to a discount
of CGSE gold over loco London.
Other factors such as the interrelationships among
the U.S.$ rate, HK$ rate and the CGSE gold interest will
also affect the premium and discount.
CGSE gold interest
The operators in the CGSE have the option to
settle their trades either on a spot or a deferred
basis. As a matter of fact, over 95% of the deals done
are on a deferred basis. The CGSE is therefore an
undated futures market. That is to say, buyers can delay
payment, while sellers can delay delivery for any period
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of time. In order to penalize short positions which do
not tender delivery or long positions which do not make
payment, an interest is imposed to compensate the counter
parties. However, carried over charges is used instead
of interest for tax considerations.
There are three types of interest as determined
by the Exchange. Positive interest arises when the
supply of gold for immediate delivery is smaller than
the demand for gold. Sellers who choose not to deliver
accordingly will have to pay buyers interest to compensate
them. Even interest refers to the equilibrium position
between supply of and demand for physical delivery of
gold. No interest is therefore paid by either parties.
Negative interest results from an excess supply of
physical gold and no balancing buyers are found for the
sellers. Hence, sellers are unable to receive their sales
proceeds and are compensated by an interest. In sum,
the Hong Kong gold interest is determined by the supply
(tender delivery) and demand (take delivery) of 99%
fineness tael. gold.
The Mechanics of Fixing the CGSE Interest
The Exchange determines the gold interest at 11:30
am every morning and an hour earlier on Saturday. Usually,
it is the sellers to propose the quantity of gold to be
lelivered. However, if the buyers for some reason are
unwilling to take delivery, say a shortage of cash, it
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will be at the discretion of the sellers to determine
the interest. The sellers will try to fix a negative
interest to compensate for not being unable to
immediately cash in their short positions.
There are rules governing the determination of
interest. If there is insufficient demand to absorb the
quantity of gold being offered for delivery, the sellers
can demand maximum interest. There are 5 classes of
maximum interest.
First class maximum HK$ 0.30 thousand d dollars.per
Second class maximum HK$ 0.40 thousand Cl dollars.per
Third class maximum HK$ 0.50 thousand Cl dollars.per
Fourth class maximum HK$ 0.60 thousand d dollars.per
Fifth class maximum HK$ 0.70 thousand d dollars.per
The gold interest is expressed in HK$ per
thousand dollars or alternatively HK$ per 10 taels of
gold. For example, suppose the previous day's afternoon
fixing or settlement price is HK$ 4500, 10 cents gold
interest will be equal to $4.5 per 10 taels
($4500/1000*0.1*10 taels= $4.5). In Hong Kong, interest
is usually expressed in HK$ per 10 taels of gold.
if the excess supply of gold prevails for three
consecutive days, the sellers can lift the- negative
interest from first class maximum to second class.
Provided that excess supply of gold still prevails on the
fourth to sixth day, the negative interest can then be
increased to the third class maximum on the seventh day,.
However, if, on any day during the 3 day period, the
supply and demand condition changes, the next higher class
will not be reached and the interest will be dropped to
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the first class maximum.
Factors affecting the CGSE gold interest
The most important factor is the supply and demand of
99% fineness tael gold in the market. When the supply of
gold is plentiful, many traders will prefer to deliver
gold. Negative interest will definitely prevail. On the
other hand, if there is a shortage of gold, many buyers
will demand delivery but sellers will not want to deliver
physical gold. A positive or even interest will be fixed.
Second, the higher the current level of interest
rates, the higher will be the gold interest. Suppose
that the interbank offer rate (HIBOR) is only 3% and no
one want to take delivery on the CGSE. The gold interest
will be fixed at the first class maximum, which will be
approximately 10.95% p.a.(0.30/4500*365*100%). Therefore,
the cost of not taking delivery is much higher than the
interbank rate. Buyers will tend to borrow money at 3%
to take delivery in order not to pay the gold
interest. Since the gold interest is mainly determined by
the current supply and demand of physical gold, there is
always a difference between the gold interest and interest
rates prevailing in the money market. However, the level
of the interbank rate will affect gold traders' decisions
of whether to take delivery or not. As more buyers willing
to take delivery, the gold interest will be forced down.
If the HIBOR rate, were higher, less buyers will borrow
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from the money market but will tender delivery instead.
Third, some of the large operators in the market can
dictate the terms of daily interest to suit their long
or short positions. Since the gold interest directly
affects the profit and loss of the positions they are
holding, they try to fix the interest by tendering or
taking a large quantity of gold. However, their
manipulations can only have a short-term effect.
After looking into various terms and mechanics
relating to arbitrage, it can be seen that the gold
prices, the gold interest and interest rates such as HIBOR
are different for different markets. Because of the
existence of such differences, arbitrage operations can be
carried out to take profits from such differentials.
Ma'or Arbitrage operations
CGSE gold and loco London gold
Because of the existence of a premium or discount
between CGSE gold and loco London gold, arbitrageurs can
make a profit by simultaneously buying one-and selling the
other. However, due to the difference in currency
denomination, the T.T. exchange rate has an impact on
arbitrage positions. Furthermore, the gold interest for
CGSE gold and the U.S.$ interest rate are also important
for arbitrage positions. The following examples will
illustrate how these three factors (price, interest and
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T.T. rate) are interrelated and how they affect the
nPrati nnc nnnH1ir_tArI
Price arbitraae
When there is a premium or discount between CGSE gold
and loco London gold, arbitrage opportunities arise. To
illustrate a simple operation, suppose the premium in CGSE
gold is U.S.$0.50.
HK$ 4,310CGSE gold price
Equivalent in US$ per ounce US$ 463.83-
less:
premium 0.50
US$ 463.33Loco London gold price
less:
spread 0.50
US$462.80/463.30Loco London dealing quote (approx.)
In fact, the two gold markets are closely
related and activities in one market will affect the
other. The dealing price of loco London gold will be
around US$462.80 to 463.30 for a CGSE gold price of HK$
4,310 given the T.T. rate.
If the dealer takes a position of 2,000 ounces of
loco London gold, say at U.S.$ 462.80, -he can
square his position by arbitraging in the CGSE gold.
First, the dealer sells 1700 taels (2000/1.1913) of
CGSE gold, approximately equal to 2,000 oz. of loco London
gold. Then he buys US$ 925,600 (2,000*462.80) at market
the rate to cover his foreign exchange exposure. He is
said to have established an arbitrage position with US$
0.50 premium. The arbitrage position is now free of
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price risk of gold but actual profit can still vary with
the change of premium or discount. In order to profit
from this position, the dealer has to unwind at a lower
premium. He can lower his offer for loco London gold
slightly below the market level to induce others to buy
from him. Suppose he then sell 2,000 ounces at US$
463.10. The dealer will buy 1700 taels of CGSE gold and
sell US$ 926,200 (2,000*463.10) at the going market rate.
The whole operation is summarized in Table II.
Table II.
A TYPICAL GOLD ARBITRAGE








=HK$4680 463) HK$ 817loss (3400)
opening arbitrage by selling CGSE gold at US$0.50 premium
closing arbitrage by buying CGSE gold at US$0.37 premium
** 4680- (7.8* 926200- 7.8005* 925600)= -463
In this example, his overall profit is HK$ 817. This
example illustrates one of the simplest forms of
arbitrage operation in Hong Kong gold markets.
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Interest arbitrage
Another popular arbitrage activity is interest
arbitrage. The institutional difference between the
CGSE gold interest and the loco London gold interest
makes interest arbitrage possible. It should be noted
that gold itself is only a commodity which does not
command any interest. Interest by definition is the cost
of money.
In the case of trading of loco London gold, interest
is incurred when U.S. dollars are borrowed to finance
acquisition of gold bullion. With margin trading in the
loco London gold market, the buyer always pays and the
seller always receives the interest. This is because the
buyer who acquires loco London gold is effectively going
short in U.S. Dollar. Therefore, he has to borrow U.S.
dollars to settle his purchase of gold. On the other hand,
the seller of loco London gold should receive payment in
U.S. dollars. If he actually receives the U.S. dollar
proceeds, he can place the funds in the money market to
earn interest. If he does not receive payment. from the
buyer, the seller is in fact lending the proceeds to the
buyer. Hence, in both cases, the seller receives interest
from selling loco London gold.
The normal interest spread for the margin trading of
loco London gold is 3%, say 7.5% to 10.5%, which
accounts for a major part of the income of commission
houses and brokerages. An investor has bought 100 oz. of
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London gold at US$ 450 will have to pay US$ 12.95 (US$
45,000* 10.5%/ 365) per day in interest on borrowing US
dollars. On the other hand, if one sells gold at US$ 450,
one will receive only US$ 9.25 (US$45,000* 7.5%/ 365)
per day.
Now suppose the CGSE gold interest rate or the
carried over charge is negative HK$ 5.00 per 10
taels. The annualized interest rate is only 4.37%.*
* Annualized interest rate=
(Gold interest*365 days)/(CGSE gold price* 10 taels)* 100%
CGSE gold price= HK$ 4,18(
By comparing the London gold interest factor which is
based on the LIBOR to the CGSE gold interest factor,
traders may profit if the former is much higher than the
latter. Gold traders can create a hedged gold position
in the two markets to profit from the differential
between the two rates. Suppose a commission house longs
10,000 taels of CGSE gold. The house has to pay the
negative interest to seller at 4.37% p.a. On the other
hand, he sells equivalent amount of loco London gold to an
investor. Because of deferred trading, the buyer of loco
London gold will borrow the U.S. dollars required from the
commission house at 10.5% p.a. Therefore, a profit of
HK$7020 (41180* 10,000* (10.5%- 4.37%)/ 365= 7020)
can 'be gained per day for a interest differential of
6-.13%, assuming the T.T. rate constant.
Furthermore, gold traders are not required to put up
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the full amount of principal because of margin trading.
Thus the gain from arbitrage may well above 6% in the
above case. Generally, interest arbitrage activities
will pick up when the interbank offer rate (HIBOR) is at
a low level. Interest arbitrage is summarized as follows:
For positive interest in the CGSE gold
1. Buy CGSE gold and borrow HK dollars
Receive CGSE gold interest and pay Hibor.
. Sell London gold and lend US dollars
Receive Libor or EuroDollar rate.
The major participants in this type of arbitrage
activity are banks and financial institutions because
they have a better access to the foreign exchange and
money markets to hedge their exposure. When the major
participants in the gold market are buying CGSE gold and
selling loco London gold to gain from interest
arbitrage, the relative prices between them will diverge
as a result of supply and demand and will result in a
higher premium for CGSE gold.
T.T. rate arbitrage
Still another popular arbitrage opportunity is
called T.T. arbitrage. This type of arbitrage was very
active before the linking of the HK Dollar to the U.S.
dollar. The conversion formula between CGSE gold and
London gold indicate that a higher T.T. rate will result
in a lower US$ equivalent. Therefore, it is possible to
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speculate on the movement of the T.T. through gold
arbitrage. If the gold trader expects the T.T. to go up,
he can sell London gold and buy CGSE' gold. By going
short in loco London gold, the trader is in fact going
long in U.S. dollar. And at the same time by going long in
gold, the trader can hedge his position in gold.
Conversely, one can buy London gold and sell CGSE
gold, if one speculates that the T.T. rate will fall.
The essence of these arbitrages is
buying(selling) loco London gold and simultaneously
selling(buying) gold on the CGSE so that the basic gold
position is covered. The foreign exchange risk can be
covered by buying or selling HK$ to settle the position
in loco London gold. Having set up the arbitrage,
profit can be earned if the three major factors, namely
premium or discount, CGSE gold interest factor and the
cost of HK$ borrowings move in the right direction. Now
if the gold dealer has set up a so-called straight
arbitrage by buying loco London gold and selling CGSE
gold, should have sold CGSE gold at a premium over loco
London gold. On the other hand, he would have to look
into the CGSE gold interest factor to cover the cost of
borrowing HK dollars. This suggests a negative interest
factor should prevail in the CGSE. Furthermore, close
attention should be given to the HK$ interest rate on a
day-to-day basis.
On the other hand, the opposite of a straight
arbitrage will require a discount in CGSE gold and a
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positive interest factor. Then the gold dealer will have
to sell loco London and buy CGSE gold. In this case, the
,foreign currency risk will be covered by switching US$
received from the sale of loco London gold into HK$ and
lending it in the money market.
In the past, large arbitrage positions were set
up by professional traders in Hong Kong to take
advantage of the interest differential. However, the
profit from these types of operation have declined
substantially due to the HK dollar link which has led to
the synchronization of domestic interest rates with U.S.
interest rates. In addition, the slowdown in gold trading
activity after the early 80's contributed to the reduction
of this type of activity.
Physical gold arbitrage
The so called neutral position is, in fact, an
interest arbitrage. It is conducted to take advantage of
the difference between the CGSE gold interest and HK$
interest rate. There are two ways to create an interest
arbitrage position. First, the gold trader takes delivery
from the CGSE without a long position. This is equivalent
to going short in the CGSE. However, as the trader
now possesses physical gold but short in the CGSE,
his* gold position is hedged. An interest arbitrage can
also be set up by reversing the procedure by tendering'
delivery in the CGSE without a short position.
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Now suppose the going market rate for overnight HK
dollar is 4% and the CGSE gold interest is at negative
third class maximum. The gold trader can borrow from
the bank at 4% and take delivery of gold from the CGSE. A
short position in the CGSE is hence set up which enables
him to receive an annualized rate of 18.25%
(0.50/4500*365*100%). The differential of 14.25%
(annualized) represents the arbitrage profit.
With excess demand for gold, the CGSE gold interest
will be positive. In this situation, the prerequisite to
set up an interest arbitrage is the possession of gold.
If the gold trader has gold in hand, he can deliver it
to the CGSE to earn the positive interest. In addition,
he can place the proceeds from delivering gold to the
money market to earn HK$ interest. If the gold trader
does not possess any gold but would like to set up
this type of gold arbitrage, the only way is to import
gold from abroad.
Generally the physical gold is imported from the USA,
London, Europe and Australia in the form of large bars.
Such imported gold bars have to be refined 'into tael
bars for delivery to the CGSE. Normally physical gold
is bought in exchange for loco London gold as a swap
transaction. The trader buys physical gold and sells
loco London at the current market price with a
certain mark up. The markup must be large enough to
cover costs for insurance and freight, security and import
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duty. The interest arbitrage ends when the trader delivers
the gold or takes delivery of gold on the CGSE.
In all arbitrages involving to CGSE gold, the major
difficulty is the liquidity of the CGSE gold market. Since
profit margin per unit of the arbitrages are small, volume
is essential. However, when the dealer tries to trade a
large volume in the CGSE, he may find it too thin to
trade. The alternative is to deal with members of the
Exchange who are willing to make a market in the CGSE
gold. This will inevitably increase the cost in conducting
the arbitrage because of the spread of this quotation is
usually wider, but it can guarantee a clean fill of over
several thousand taels of CGSE gold. In sum, the dealer
who operates in the Hong Kong market and tries to conduct
arbitrage operations must have access to various gold
markets and the money market to take advantage of the
interest differential existing in the respective markets
to justify the operations.
The loco London and COMEX arbitrage.
To understand the relationship between loco London
gold and COMEX gold futures requires the clarification
of EFP. The abbreviation denotes an exchange for
physicals, a trading media that cash/future
arbitrageurs have used. Here physical gold means spot
gold or loco London gold. EFPs started as a convenience
for U.S. traders trading loco London gold in Hong Kong
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to hedge their COMEX positions overnight. Round the
clock trading in loco London gold has fostered the
development of the EFP market which provides a major link
among international gold markets. As all gold dealers in
the world will make markets based on the COMEX gold prices
in New York hours, EFP has become an indispensable media
for dealers to trade.
EFP literally means to exchange gold future contracts
into spot gold contracts or vice versa. Trading months are
same as those traded in the COMEX gold futures. However,
it is not traded on the COMEX floor rather like the loco
London market, it is quoted by the gold dealers. The
factors which affect the price of EFP include prevailing
interest rates, market sentiment and the movement of gold
prices. The relation between spot gold and COMEX gold
can be illustrated by the following example.
Spot gold price is US$ 450
Eurodollar rate is 10%
Delivery date for COMEX Dec. gold is 120 days ahead
Hence: interest for 120 days= $450* 10%* 120/ 360
$15.00
Therefore, in theory, the COMEX Dec. gold should be
priced at $465.00.
The interest component of the future price is
termed the EFP. It is, in fact, the premium or discount
of gold future price over the spot gold. This so
called EFP is not only affected by interest rate
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movements alone, but also by the supply and demand of spot
gold and gold futures. Therefore, even if the EFP is the
interest component of the gold future price over the spot
gold, there is a possibility for the COMEX quotes to be
lower than loco London. For example, when the COMEX gold
of the nearest trading month is very close to maturity,
the demand for it tends to decrease as interest in the
contract of the next nearby month will rise. The COMEX
gold may trade a discount to loco London.
A typical hedge works like this:
A trader is long COMEX December gold futures at the
New York close. At 9:30 p.m., NY time, Hong Kong opens
and trades at $5.00 per oz. lower. The trader can sell
loco London in Hong Kong and the next morning in NY go
short COMEX gold and buy back the spot, via EFP.
It is estimated that over 90% of the EFP trades
are for switching between COMEX and spot gold. Active
participants in the EFP market are professional traders
and large institutions which use EFP as a vehicle for
refunding and hedging interest rates. However, the more
important part of these EFP trades is not the' overnight
hedge as depicted in the above example, but the
arbitrage done in the interdealer market. In fact, the
EFP is instrumental for dealers' daily trading.
Generally, a dealer in NY hours has two ways
to take or square a position,
1). to buy/sell loco London gold and
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2). to buy/sell COMEX gold futures.
The reason for the spot gold dealer to take a
position in gold futures is due to the finer spread that
may exist in the COMEX market. Normally, the price spread
in COMEX is only 10 to 20 cents, while in the loco London
market it may range from 30 to 50 cents. The following
example demonstrates the mechanics of how a gold dealer
can profit from a position without incurring any price
risk by switching between the spot and future gold via the
EFP.
Suppose:
EFP= 3.30/ 3.50 per oz.
COMEX Dec. gold= 453.30/ 453.50 per oz.
loco London gold= 449.70/ 450.20 per oz.
Suppose the dealer takes a loco London gold at
$449.70. He can square this long position through the
COMEX by selling COMEX gold at $453.30. This is
equivalent to going short in EFP, as EFP is equal to the
price of COMEX gold minus loco London gold. Hence, it
order to fully hedge the position, the dealer has to go
long in EFP. However, the general practice is not to buy
EFP but to run a EFP book. This means to hold on to the
EFP position for the time being. The transactions below
further illustrate the procedure.
449.701). Long loco London 2,000 oz. at
453.302). Short COMEX Dec. gold 20 contracts at
3.50Less EFP at
Equivalent to short loco London 2,000 oz. at 449.80
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3). Short EFP 20 contracts at 3.50 in the accounts.
A US$ 0.10 profit results without assuming any
price risk on the gold except for the shifts in the EFP
itself. On the other hand, if the dealer then sold 1,000
nz_ at 450.20. he can reverse the operation.
450.204). Short loco London 1,000 oz. at
453.505). Long COMEX Dec gold 10 contracts at
3.30Less EFP at
Equivalent to go long loco London 1,000 oz. at* 450.20
6). Long EFP 10 contracts at 3.30 in the accounts.
Although the latter transaction does not show a
profit in the trading of loco London, a profit is gained
out of the EFP position.
The overall EFP position is now:
Short 20 contracts at 3.50
Long 10 contracts at 3.30
Net: Short 10 contracts at 3.70, a US$ 0.20 profit per
contract.
However, the dealer has to take into account
the brokerage fee involved trading on Comex. The fee
for each round turn, the buying and selling of a
contract, is around US$ 12.50. Hence the net EFP position
is valued at US$ 3.575 (3.70- 0.125). There is still a
gain of US$ 0.075 per oz. Since the EFP is essentially the
interest component of the COMEX gold futures, its time
value decreases as the gold future approach maturity. The
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EFP position must be rolled over to the next value date at
an interest charge of approximately US$ 0.07 per day at
the N.Y. market close.
The major difficulty encountered in this type of
riskless operation is the difference in liquidity
between the two markets. The loco London gold market is
extremely liquid. A trader who wants to buy or sell
100,000 oz. of gold can usually achieve it at a price
within a 50 cents spread under normal market conditions.
The trader can ensure the price range by lining up
several dealers who can take deals of larger size. The
standard size of loco London gold traded in the
interdealer market is 2,000 to 4,000 oz per deal. However,
the futures market would not able to handle a price order
of this magnitude with such a clean fill. The futures
market cannot guarantee the volume that the market can
take at a certain price. To execute 1,000 contracts on
COMEX, one usually runs the risk of adversely affecting
the market price. Therefore, the traders can only
conduct the riskless switch between spot and futures
perfectly at times of stable markets and at a volume that
will not move the market abruptly. A dealer who has a
large spot position and would like to square it through
the COMEX will probably have to break up the position into
smaller orders to ensure the fill.
Other than utilizing COMEX to trade loco London
during normal market conditions, dealers also take*
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advantage of the times when prices between loco London and
COMEX gold are temporarily out of line. These
opportunities may come during the NY market opening and
closing when the market is extremely choppy and stop loss
orders are touched. Fully aware of the level of the
existing EFP quote, the dealer can take advantage of the
volatility of the COMEX market and arbitrage against loco
London. Later, when the market calms down, he can use the
EFP to unwind his positions to realize the profit. For
example, suppose the EFP quote is presently 2 bid, 3
offer. Stops have just been touched on the COMEX and the
price of the gold future is trading at US$ 450. While
loco London gold at the same time is also trading at US$
450, the dealer can enter an order to buy COMEX at US$ 450
and then sell loco London simultaneously. If this done,
when the market goes back to normal condition and EFP
returns to equilibrium, he would buy loco London and sell
COMEX at $2 premium to realize his profit on the
arbitrage.
In addition to arbitrage of COMEX and loco London
gold for daily trading, EFP can also be used for interest
arbitrage. If a bank sold spot gold at $450 per oz. and
bought a futures contract at $465.00, it is in fact
borrowing from COMEX at 10%. With the market rate at, say
12%, the bank is gaining 2%. The transaction is virtually
risk free when done correctly and the bank can in
fact arbitrage interest rates in the gold market.
The following example demonstrate how a gold
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dealer can profit out of an interest arbitrage. Again
suppose the EFP is at 3.30/ 3.50, while spot gold is
trading at $450 and the market interest rate is 12%.
Further assuming there are 30 days left until the
expiration of COMEX December gold. The normal size for an
EFP is at least 10,000 oz. of gold or 100 COMEX
contracts on the inter-dealer market.
The gold dealer involved will buy EFP spot/Dec at
$3.50. The EFP trade is equivalent to going short 10,000
oz. of loco London gold at $450.00 and at the same time
going long 100 COMEX December gold contracts at $453.50.
The proceeds from selling spot London gold are US$ 4.5
million, which can be placed in the money market to earn
US$ 54,000 in interest. Deducting the sum required to pay
for the EFP, i.e. US$ 35,000, a profit of US$19,000 is
earned. A gold dealer in need of cash is therefore
able to borrow U.S. dollars for various purposes at
an interest rate that may be lower than the market.
When a gold dealer is short of physical gold but is
required to respond to increasing market demand, he can
buy spot and sell futures to acquire gold by selling short
spot/Dec EFP.
The EFP in its own right is also an instrument that
can be traded in the market. Normally, the EFP price will
depend mainly on three factors- the interest rate, the
level of gold price and the time to expiration of the
COMEX gold future contracts. The higher the interest
54
rate, the higher the price for EFP. The shorter the
time till expiration, the lower the EFP. Assuming a
constant level of interest, the volatility of gold price
can also affect the price of EFP. It will increase as
the level of gold prices increases and decrease as
gold prices decline. Therefore, the trader who has an
interest in some distant contract months of COMEX gold
will have to bear not only the risk in price
fluctuations but also the corresponding change in EFPs.
In addition to the EFP for spot gold and gold
futures of nearby contract month, there are switch
prices for different distant contract months. The EFP
can also be used to defer delivery of COMEX gold. If
a trader does not wish to square his gold futures
position in the nearest contract month at expiration, he
can switch the position to the next nearby month.
Through switching, the trader is squaring up his
position in the nearest contract month and transferring
his position to the next nearby month but without tedious
operations nor the danger of being unable to buy and sell
at the corresponding prices of two contract months.
General Comments on Arbitrage Activities in Hong Kong
Arbitrage operations involve simultaneously selling
and buying the same commodity at the same time in
different markets to take advantage of price
differentials. However, due to geographical location, one
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market may open only after the other closes. In order for
arbitrage opportunities not to be lost, investors must
have easy access to different markets at any time. This
can be achieved either by 24 hours service offered by
local bullion houses or by dealing with overseas offices.
Of course, it will be more convenient if there are local
houses to deal for the investors any time around the
clock. However, most multinational bullion dealing houses
in Hong Kong such as the Morgan Bank and Union Bank of
Switzerland, only trade when the Hong Kong market is
open. As a result, some investors have to access the
overseas offices directly in order to take up an arbitrage
opportunity.
Although there always exist price differentials
between different markets, it may not be profitable at all
to conduct an arbitrage operation due to the difficulties
and costs involved. There are two main difficulties that
the dealers have to consider when deciding whether to open
an arbitrage position or not. First, the price
differential may not be great enough to justify all the
transactions costs involved. Second, because the degree of
liquidity varies among different markets, one may not be
able to open and close positions at the same time in
different markets. Therefore, dealers are exposed to the
risk of price fluctuation during the operation. As a
result, dealers' views towards the market are important
and they must have a view that the prices are moving in
favour of their positions if they decide to take up an
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arbitrage position.
Arbitrage activities tend to stabilize gold prices as
they tend to be most actively conducted either at the
peaks or toughs of the price trends. On the other hand,
their effects on the money and foreign exchange markets
are insignificant as their activity in these two markets
is comparatively small compared to the total trading
volume in these two markets.
Although such arbitrage can be very profitable, some
investors may also lose a great deal as a result of
misjudging the market trend. Nevertheless, arbitrages
have been a major function and a main source of profits of
bullion houses in Hong Kong. Therefore, it is worthwhile




ARBITRAGE OPPORTUNITIES IN VARIOUS GOLD MARKET
In the previous section, we discussed the arbitrage
operations which traders can conduct in the gold markets.
Some of these operations are direct attempts to take
advantage of the market discrepancies to generate profit.
However, some are, in the strictest sense, only hedges
against price risk. This section of this report centers on
whether significant arbitrage opportunities exist in the
Hong Kong gold market. In addition, it investigates the
effectiveness of hedging against price risk in the gold
markets. In fact, these two questions are two sides of the
same coin. If two gold markets offer an effective hedge,
opportunities for arbitrage in these markets will be less.
Another observation is that gold dealers in Hong Kong
generally hedge their positions on an one to one
correspondence basis. An approximately equal amount of
loco London gold is hedged against the U.S. dollar
equivalent of CGSE gold. Moreover, one contract of COMEX
gold futures of the nearby month is generally hedged
against 100 oz. of loco London gold. This type of hedging
strategy is usually referred as a naive strategy which
always maintains a hedge ratio of 1.0. However, this is
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not always the case when considering the overall gold
position of the dealer. Since in addition to his
arbitrage positions, he may also have a trading position
which aimed at making a profit from the expected price
movements. Therefore, the trader need not always hedge his
position at the ratio of 1.0, but may hedge only a
portion of his position for arbitrage purpose and leave
the rest to profit from price movements.
Review of Hedging Theories
Conventional hedging theories are often discussed
under the context of the hedge between cash and futures
contracts. Empirical testing of these theories has
generally been conducted in situation where a futures
market coexists with the spot market, such as currency,
interest rate, wheat and soya beans. Tests of hedging
between instruments which are both on a spot basis are
seldom found. A slight modification of the theory is
needed to apply it in the present study of CGSE, loco
London and COMEX gold. Yet, the modification does not
alter the essence of the theory.
Traditional hedging theory emphasizes the risk
avoidance potential of futures markets. Hedgers are
envisioned as taking futures market positions equal in
magnitude but of opposite sign to their position in the
cash market. The theory states that spot and futures
prices generally move together so that the gains or losses
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in futures market will offset the gains or losses in the
spot market. The theory argues that the variance of the
gains or losses of an hedged position is less than that of
an unhedged one. A hedge is taken to be a perfect one if
the change in the difference between spot and futures
prices is zero. Therefore, the hedger is protected against
the price changes of the underlying instrument.
In reality, perfect hedges are rare. In addition, the
theory of adaptive expectations implies that any change in
the spot prices will be accompanied by a proportional but
unequal movement of the futures price. This suggest that
the difference between spot and futures prices will change
over time and most hedges are not prefect. Holbrook
Working1 has argued that the conventional practice of
illustrating hypothetical hedging examples with equal
amounts of rise and fall in spot and futures prices
ignores this fact. In his words:
A major source of mistaken notions of hedging is
the conventional practice of illustrating hedging
with a hypothetical example in which the price of the
future bought and sold as a hedge is supposed to rise
or fall by the same amount that the spot price rises
or falls.(1, pp. 320-321.)
Working has challenged the view of hedging being
purely for the sake of minimizing risk. Instead, he has
emphasized the hedger as one who seeks not only risk
avoidance but one who-hedges because of an expected return
arising from anticipations of favorable relative, not
absolute, price movements in the spot and futures markets.
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This exactly matches the concept of many actual arbitrage
activities. As a matter of fact, the arbitrage between
the CGSE gold and loco London gold is an attempt to gain
from expected changes in the premium or discount of the
two types of gold. If the premium of CGSE gold is
expected to increase, dealers would try to sell loco
London and buy CGSE gold. Dealers thus are, in effect,
speculating on the price difference between the two types
of gold. On the other hand, dealers with a long position
in loco London gold would hedge against COMEX gold if the
EFP was expected to fall but would not if the EFP was
expected to rise.
Working also asserts that the effectiveness of
hedging does not depend on parallel movements of spot and
futures prices. The effectiveness of intelligent hedging
depends on unequal movements of spot and futures prices
and on reasonable predictability of such movements. He
contends that hedging is a kind of arbitrage. Hedging does
not eliminate risks arising from price variability, but
only reduces such risks. Most hedging is done because
traders process information which logically' leads to
hedging.
Johnson2 argues that traders take cognizance not only
of expected relative price movements, as Working
hypothesized, but of expected absolute price movements as
well. His portfolio theory model suggests that hedgers
will hold both hedged and unhedged positions. If traders*
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expect spot prices to rise, they tend to remove hedges and
increase the holding of the instruments. In this model,
spot and futures holdings are not viewed as substitutes.
Spot holdings are treated as fixed and the decision is how
much of the actual holdings to hedge.
Here we adopt the portfolio theory model to
illustrate arbitrage between CGSE gold and loco london
gold. Although the model is intended to analyze hedging
between spot and futures instruments, substituting the two
types of gold into the model does not violate its logical
development as an arbitrage is just another form of hedge.
Only the CGSE gold and loco London gold arbitrage will be
illustrated here. The case of a hedge between COMEX gold
futures and loco London gold is similar.
For a given position, Xl, of units held in loco
London gold, a hedge can be established by a short
position in CGSE gold of size Xc units such that the price
risk of holding Xc and X1 from time t1 to time t2 is
minimized. The price risk is defined as the variance of
price change from t1 to t2.
Let U be the return on a naked position in loco
London gold, and P11 and P21 be loco London gold prices at





Let R represent the return on a portfolio which includes
the positions of both loco London gold and CGSE gold. The
expected return E(R) due to the expected price change of
the two types of gold is:
The total variance of return V(R) due to price changes is
given by:
where Pa=CGSE gold price
the respective subjective variances
cou= the covariance of return due to price changes
of CGSE gold and loco London gold.
Note the portfolio may either be completely or
partially hedged. There is no presumption, as in
traditional theory, that xc= -x1 Differentiating
equation (4) with respect to x1, the minimum variance of
return for the combination of Xc and X1 in terms of X*c is
given by setting the derivative to 0.
Consequently,
so the risk minimizing b, is
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The b* represents an optimal hedging ratio between CGSE
gold and loco London gold which not only minimizes the
variance of the hedger's return but also maximizes his
utility when the gold markets are assumed to be unbiased.
In addition, if the prices of the types of gold move
together perfectly, the covariance between them wil equal
to the variance of the loco London gold price. Thus b* =
1, and the hedger will hedge all of its price risk.
In addition to the risk minimizing proportion given
by equation (5), a measure is also needed to test overall
hedging effectiveness. Substituting X*c for Xc into
equation (4) and let Var (R)* represent the total variance
of return of the optimal combination of X*c and X1, we
have:
or
Since the coefficient of correlation is given by
we can express this as:
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In order to measure the effectiveness of the hedge
between CGSE gold and loco London gold, the percentage
risk reduction of a minimum risk combination of both CGSE
gold and loco London gold is compared to an unhedged
position in loco London gold. The variance of the return
on a risk minimizing portfolio of the two types of gold
is defined by equation (6). hence the measure of hedging
effectiveness can be stated as:
where p2 is the coefficient of determination between the
change in the CGSE gold price and the change in the loco
London gold price.
If the prices of CGSE gold and loco London gold move
together perfectly then e = 1 and the CGSE gold market
provides a complete reduction in price risk. On the
contrary, if the two types of gold do not effectively
hedge against each other, this may indicate the existence
of arbitrage opportunities. The hedging effectiveness
between Comex gold and loco London gold is also
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investigated and compared to that of CGSE gold futures and
loco London gold.
Result
Ederington3 has concluded that even pure risk
minimizers may wish to hedge only a portion of the
portfolio holdings. This would involve is a hedging
ratio of less than one. An optimal hedging ratio, b*, is
calculated for a series of daily, one week, two weeks and
four weeks hedges in CGSE/loco London gold and COMEX
futures/loco London gold. These time periods are chosen
because the arbitrage positions of the gold dealers are
usually short term oriented. In reality there is seldom a
predetermined time period for these positions and dealers
will close out their positions when the expected profit
objective is reached.
The period covered in this study was 7/2/87 through
13/2/88. Since the CGSE gold market is open on Saturday
while the COMEX is not, the number of observations for the
CGSE/loco London gold price data set is more than that of
the COMEX/loco London gold price set. In order to
establish the US dollar equivalence of CGSE gold price to
the loco London gold price, a matching series of T.T. rate
is also required. Closing prices of CGSE gold and COMEX
gold futures with corresponding loco London gold prices
and T.T. rate were gathered from local gold dealers. Only
closing prices were selected for the study because the
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correspondence of gold prices among different markets can
be ensured. Therefore, the change in the difference in
gold prices between two markets reflects only the basis
risk. As for the COMEX gold futures, only prices of the
most actively traded month were selected. This coincides
with the market practice of gold traders in hedging loco
London gold with COMEX gold futures with the consideration
of market liquidity.
Figure I. shows the difference between the CGSE gold
and loco London gold daily (Hong Kong) closing prices in
U.S. dollars. The differential was positive more often
than negative, but was persistently negative in April, May
and June, 1987. The difference between COMEX gold futures
of the most nearby month and loco London gold daily (New
York) closing prices is showed in Figure II. The figure
shows a more repetitive pattern and only rarely was COMEX
gold futures is at a discount to its loco London
counterpart. Generally, the differential was largest when
a new active month is being traded on COMEX. The
differential then gradually declines to reflect the
decreasing time premium of the EFP.
Tables III. and IV. show summary statistics for the
hedges among COMEX gold, CGSE gold and loco London gold
for the four different hedging time spans. Hedging
effectiveness of over 96 percent is observed for all
hedging periods. The CGSE/loco London gold hedge is most
effective with a rating of over 99%. To facilitate'
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COMEX GOLD/ LOCO LONDON GOLD
MULTIPLE PERIOD HEDGES
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1/b*CORRcoyCLSTD CLVARCVARCSTDeb*Obs.
4.74 22.49 23.98 0.9807 1.06665.16 26.60256 0.9018 0.9619Daily
104.61 110.13 0.9819 1.052754 0.9158 0.9641 10.97 120.26 10.23One Week
187.85 185.57 0.9805 0.987927 0.9733 0.9615 13.81 190.66 13.71Two Week
472.24 0.9864 1.010714 0.9627 0.9729 22.15 490.56 21.62 467.26Four Week
Obs.= observations
b*= Optimal hegding ratio
e= Effectiveness of Hedge
CSTD= Standard deviation of COMEX gold series
CVAR= Variance of COMEX gold series
CLSTD= Standard deviation of loco Ldn. series corresponding to COMEX series
CLVAR= Variance of Loco London gold series corresponding to COMEX series
COV= Covariance between COMEX and Loco London gold
CORR= Correlation between COMEX and Loco London gold
Table IV.
CGSE GOLD/ LOCO LONDON GOLD
MULTIPLE PERIOD HEDGES
1/b*CORRcoyHLSTD HLVARHSTD HVAReObs. b*
4.20 17.65 16.67 0.9944 0.94413.99 15.91304 1 .0473 0.9888Daily
9.98 99.65 10.37 107.57 103.42 0.9989 0.961454 1.0379 0.9978One week
27 1.0372 0.9989 14.79 218.62 15.34 235.46 226.76 0.9995 0.9631Two week
14 1.0440 0.9993 21.07 444.15 22.01 484.49 463.71 0.9996 0.9571Four week
Obs.= observations
b*= Optimal hegding ratio
e= Effectiveness of Hedge
HSTD= Standard deviation of CGSE gold series
HVAR= Variance of CGSE gold series
HLSTD= Standard deviation of loco Ldn. series corresponding to CGSE series
HLVAR= Variance of loco London gold series corresponding to CGSE series
COV= Covariance between CGSE and Loco London gold
CORR= Correlation between CGSE and Loco London gold
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comparison, Table V. presents hedging effectiveness
measures developed by Ederington4 and Dale5 on Treasury
bills, GNMA, corn, wheat and various currencies. The
effectiveness of the CGSE gold and loco London gold hedge
is comparable to those found for currency futures.
Although the COMEX gold futures and loco London gold hedge
is not as effective as those found with various currency
futures, its effectiveness is still substantially above
Ederington's findings for corn (65 to 73%), wheat (89 to

















0.84808% GNMA 23 0.7850
0.65100.741090 days Treasury Bills 21
0.9180 0.917021Wheat
0.7250Corn 21 1.0210
* all futures contracts are of the nearby month.
Source:
Ederington, The Hedging Performance of the New Futures Markets
Dale, The Hedging Effectiveness of Currency Futures Markets.
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The high correlation among gold markets conforms to
the findings of Tai6 who shows a high comovement among the
three major gold markets by using spectral analysis.
However, he suggests that the lack of perfect correlation
implies arbitrage opportunities do exist for bullion
traders.
The present result showing the excellent hedging
performance of two types of gold, Comex and CGSE, against
the loco London gold suggests the arbitrage opportunities
that occur in the market do not persist for a prolonged
period of time. One possible reason is there exist a
ready pool of sharp-eyed dealers in the market waiting to
pick out arbitrage opportunities. Moreover, speculators in
the gold market tend to be sophisticated because of the
long history of gold trading. Therefore, it is believed
that the market will adjust swiftly to abnormalities.
However, Tai7 and Ho8 find some periodicity present in the
Hong Kong gold price series in their study and conclude
that the market is not perfectly efficient.
Since the CGSE/loco London gold hedge is mainly for
arbitrage purpose while COMEX/loco London gold hedge is
for covering positions, it is expected that the Comex/loco
London hedge should display a more effective hedge because
of the market practice of quoting loco London gold based
on the COMEX gold price. However, the present result of
CGSE/loco London gold hedge being the most effective may
be attributed to the fact that the market in Hong Kong is
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generally less active than in New York. In addition, the
link between Hong Kong dollar to the U.S. dollar has
reduced the variations the U.S. dollar equivalent CGSE
prices and the loco London gold prices. On the other hand,
the price volatility at the COMEX closing has caused
variation in closing COMEX gold and loco London gold
prices.
Another finding of our interest concerns the optimal
hedging ratio. Results show that the optimal hedging
ratios are very close to b= 1 or the naive hedging
strategy. Since the minimum contract size for both loco
London and COMEX is 100 ounce and 100 taels for CGSE
gold, the divisibility of contracts will effectively
prevent hedgers from following strictly the optimal
hedging ratio. Generally speaking, bullion traders will
hedge 4000 oz. of loco London gold against 3400 taels of
CGSE gold, that is a ratio of approximately 1.0125. If
the daily optimal hedging ratio is to be followed, the
results suggests a hedge of 3500 teals of CGSE gold
against 4000 oz. of loco London gold is better.
Remarks
This section of the report has examined two problems
relating to arbitrage activities in the gold market. By
using the theory of hedging, the optimal proportion to
hedge and the hedging effectiveness were studied for
different hedging time periods. The following observations
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can be made:
Both Comex gold futures and the CGSE gold are verya)
effective in hedging loco London gold. The
effectiveness is comparable to the currency futures
markets which are normally among the most efficient
financial markets.
The current market practice of maintaining a naiveb)
hedging strategy is a convenient alternative to the
optimal hedging strategy from an operational point
of view. The optimal hedging strategy may not
substantially improve the return on an hedged
position as the optimal hedging ratios are close to
one.
We must be cautious in interpreting the results
because of the limitations involved in the study. First,
the study is conducted on closing prices only. Generally
speaking when a bullion dealer makes a loco London market
during the New York session, special reference is given to
the COMEX gold trading. However, when the market reaches a
level which the dealer expects prices to turn around, he
tends to lower his bid for loco London gold if the market
is at the high and vice versa. Hence, market discrepancies
usually occurs at the extreme high or low when the basis
widens. This is also applicable to the CGSE market.
Second, more arbitrage opportunities arise when
markets are volatile. The period under study showed no
substantial swings in gold prices comparable to the early
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1980s when gold reached an all time high of US$ 800 per
ounce.
Third, the study was conducted using ex post data.
The study has not explicitly addressed what would happen
to an arbitrage position if the optimal hedge ratio is
used in a hedging strategy over a time period other than
that of the study. The optimal hedge ratio for various
hedge lengths should be applied to an untested set of
data, so that those results can be compared to the results
obtained by using a naive strategy.
Lastly, only four hedge lengths, with four weeks
being the longest, were studied. However, the EFP position
of bullion dealers may last for two to four months,
depending which month is actively trading on the COMEX. No
conclusion can be made on how would an optimal strategy





For many years, Hong Kong has been the leading gold
market in Asia and has ranked close behind New York and
London as the third largest gold trading centre in the
world. However, there are signs that Hong Kong's position
may be changing. The Singapore government is trying very
hard to promote its country as a major financial centre in
the Far East which may have certain impact on Hong Kong.
Also, there is a worldwide trend for large clients in the
Far East to bypass their intermediaries in the region and
to trade directly in western markets. If this occurs,
trading activities in Hong Kong market will diminish
which, in turn, will reduce its attractiveness to foreign
investors.
However, Hong Kong has a very long history in gold
trading and fills an important time link' in international
trading. Almost all international dealers have
established strong representation in Hong Kong. It is
therefore unlikely for investors to go to the smaller
Singapore market. In fact, up to now, the trading volume
of the Singapore International Monetary Exchange (SIMEX)
is much lower than expected.
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Although the loco London market has grown (loco
London trading is estimated to be three to six times that
of the local tael market), it is believed that the CGSE
will remain popular for a long time. This is because its
99% purity gold has proven to be popular with Asian
investors who are less familiar with Kilobars. Apart from
this feature, the special specifications (in taels and
H.K. dollars) will always provide room for arbitrage
gains. Therefore, the local tael market has its
uniqueness which will attract particular types of
investors.
Late in 1987, certain hybrid debt instruments with
market value linked to tael gold price such as the Gold-
Linked Bull and Bear Bonds issued by Banque Indosuez and
the Gold-Linked CD issued by Citicorp, were issued. The
advent of these hybrid debt instruments in the local
financial markets have generally favorable implications
for gold markets in Hong Kong. In particular, they
enhance the liquidity, breath and depth of the existing
local markets since there is the need to trade in the
local tael market for hedging or for arbitraging purposes
linked with trading of the bonds or CDs. Also, the
existence of high quality investment instruments linked to
the CGSE can promote local products to a wider
international audience. Therefore, the new instruments
will no doubt do more good than harm to the local tael
market.
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The stock market crash on October 19, 1987 and the 4-
day closure of the Hong Kong Stock Exchange immediately
after it damaged the reputation of Hong Kong as an
international financial market.
The effect of the general downfall of the world's
stock markets will also have an impact on gold trading
around the world. The impact may not just affect Hong
Kong but all world gold trading centres. The future of
gold trading after the stock market crash mainly depends
on the economic outlook for the world as a whole.
Although many speculators draw an analogy between the
crash in 1929 and 1987, many basic factors such as the
world economic growth rate make the two crashes completely
different from each other. Therefore, gold prices in the
next few years are unlikely to follow the path after the
1929 crash. Rather, the outlook will depend on the
world's economy. If inflation rises, gold prices will
most probably rise due to the increased demand for gold as
a hedge against inflation. If interest rates fall, people
will prefer to hold gold rather than cash which in turn
will drive the gold price up. Therefore, with a slowdown
of economic growth in major countries in'the years to come
and possibly higher inflation rates, gold prices will
probably rise after a short deflationary period
immediately after the crash.
Regardless of the future of gold prices and gold
trading, Hong Kong market is approaching maturity
according to some bullion traders. In order to attract
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more foreign investors from mainland China and S.E. Asia,
co-operation between bullion houses will be inevitable.
Also, bullion houses should provide more diversified
products such as bullion banking so that investors can
hedge for their open position through these products. In
conclusion, with the growing interest of Taiwanese and
Japanese investors and its reputed position in the Pacific





In this paper, the structure of Hong Kong gold
markets has been very thoroughly investigated. With the
co-operation of bullion houses, a lot of information about
the operation and the trading side of the market has been
collected which cannot be found in any single textbook or
journal. Therefore, readers interested in investing in
gold can obtain information about how to interpret price
movements and how to invest their money in different
markets.
Although it seems discouraging to find that the
arbitrage opportunities appear to be very limited as
reflected by the high correlation of gold prices in
different markets, this may result from the converging
effect of arbitrage activities on gold price. movements.
However, given its limitations, the analysis may not
accurately reflect actual availability of arbitrage





1. What are the gold related products offered by your
company?




e) gold futures, e.g. COMEX, IMM or SIMEX
f) Gold swaps
Gold forward.g)
2. Which of the above mentioned items are major
operations of your company?
ry f.e.d.a. b. LI• g•
3. Do your gold trading hours spread across different
time zones?
Example.
a). HK and London
b). HK, London and New York
c). HK, London, New York, and West Coast.
d). Others.
4. Do arbitrages among various gold market constitute a
major part of your bullion trading operation?
Yes No
5. If Yes, what are these types of arbitrage operations
an hnw are they conducted?
a) loco London-vs Chinese gold
b) Physical gold vs Chinese gold.
loco London vs Comex-gold.c)
d) Others.
81
6. If not, what constitute the major part of your billion
operation?
7. For a particular position, what factors determine that
it will be covered or hedged by arbitrating between
say, loco London and Chinese gold?
LIBORa)
b) cost of carry of CGSE gold
c) HK dollar interest rate
expectation on the T.T. rated)
Premium or discount of CGSE gold over loco London.e)
Others.f)
8. How does each of the above mentioned factors affect an
arbitrage position?
a) LIBOR:
b) HK dollar interest rate
C) CGSE gold interest:
d) expectation of T.T.:
e) Premium or discount:
f) Others:
9. Hence, there should be 3 types of arbitrage between
loco London and.CGSE gold?
Price (premium or discount)a)
interest (US$ interest and CGSE gold interest)b)
C) T.T.
any others.d)
10. What are the factors attributed to the existence of
premium or discount in the Hong Kong or CGSE gold
market?
(Is it peculiar to HK or any similar examples in other
narkets, such as loco Zurich.)
11. What are the difficulties involve in conducting an
arbitrage between loco London and CGSE gold?
12. Specifically, what are the transactional costs
involved?
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L3. Generally speaking, what is the duration of these
types of arbitrage?
days.




15. How do these arbitrage activities affect other markets?
a) Money market
b) FX market
16. How much of your CGSE gold is done on a deferred basis?
70O
17. What are the factors affecting the CGSE gold interest
fixing?
a). Supply and demand of physical gold
b). HK$ interest rate
c). Manipulation of large operators (Who are they?)
18. What are the essential elements of conducting an
arbitrage between physical gold and CGSE gold to take
advantage of the interest differential of HK$ and CGSE
gold?
a). Availability of physical gold
b). access to money market.
c). Others.
19. Does the gold interest in CGSE often' go beyond second
or higher class maximum, both positive or negative?
Yes No
20. What if gold traders do not possess physical gold?
a). importation of physical gold
b). borrow gold from other operators
c). Others.
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20a. If a)., what is the procedure of importation of gold?
a). from what countries.
b). time needed.
c). the swap operation.
d). refinery.
20b. It b)., now to borrow ana rom where
20c. If c)., what are the procedures and how it is done?
21. How is the price of gold EFP determined in HK trading
hours?
a). by calculations- formula
b). base on the previous NY market
c). Others.
22. How distant is the EFP being quoted i
_ months
23. What is the usual size of EFP trade?
lotsa). for clients
lotsb). for counterparties
24. What are the factors that affect the price of EFP?
a). gold price
b). US$ interest rate, what is the reference?
c). demand for spot gold
d). Others.
25. Is the EFP market itself a very active market?
140Yes
25a. If yes, how active?




27. Do banks make use of the EFP to raise US$? (Why and
How)
Recent Development
28. Does your gold desk in Hong Kong manage open positions
in gold option?
NoYes
28a.If yes, how is the risk of gold option being managed?





f). ratio and blends
28b.If not, is the gold option managed in overseas
offices or by external constancy?
29. How many operators in Hong Kong are making a market on
gold options?
_ houses
30. Is the gold option a popular instrument?
NoYes
30a. If yes, what account for its success?
30b. If.no. what account for its failure?
a). the difference in market condition between HK and othe
markets
b). the pricing is too expensive
c). the ignorance of investors
d). the lack of marketing
e). the lack of market participants
f). Others
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31. Who are the users of gold option in Hong Kong?
32. If it is the premium of gold option a major
discouraging factor, are there any ways to reduce the
burden?
a). low cost option- simultaneous buy and sell option
b). zero cost option
c). option on option
33. What is the differnce between your gold option and






f). Commission and Brokerage
34. Can you brief on some of the recent major developments
in the gold market?
a). Hong Kong as a re-export gold center
b). The influence of Japan
c). The deregulation of Taiwan
d). The impact of stock market crash
e). The general outlook of the market.
35. In your opinion, what is the future direction of
bullion dealing houses in Hong Kong?
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